1 This paper introduces the methodological exploration of a design led approach towards utilizing human-food-interactions in teaching art appreciation. In workshops participants express emotional and cognitive responses towards works of art, then interpret and re-imagine those responses into the creation of representational-food dishes. From this we deconstruct and analyze the multi-sensory and multi-modal experience of food in its complex network of taste, colour, texture, and emotions.
INTRODUCTION
Tasty Art is the development of a series of exploratory and research-based design workshops that practice a methodological approach for teaching art appreciation through novel HumanFood-Interaction (HFI) experiences. Where much of the current HFI community is concerned with how food can be enhanced through multi-sensory experiences, we invert this stance, asking: how can the multisensory experience of food help us interpret and understand art? Food is a medium for social interaction and symbolic of personal identity. It can be the common ground for Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. MHFI'18, October 16, 2018 , Boulder, CO, USA © 2018 Association for Computing Machinery. ACM ISBN 978-1-4503-6074-6/18/10…$15.00 https://doi.org /10.1145/3279954.3279962 telling stories and sharing experiences, central to community life reaching far beyond its nutritional subsistence [5, 10, 12] . Multisensory food and enhanced food experiences, and their implications, are currently being explored in the HFI community [1, 3, 9, 16, 17, 10, 27, 28, 32, 48] . It is for most an opportunity to design technology to support daily food practices, in order to develop meaningful and positive interactions with food [3, 16, 10] .
The offering for the design community, and for those in Human Computer Interaction (HCI) in particular, may not be immediately evident. Projects such as 'Tasty and smelly' run at the Tate Modern [see https://www.tate.org.uk/what-on/tatemodern/tate], where smells were used to enhance the art experience, are related in intent, When we consider the difficulties that interaction designers in HFI face with the complex but problematic landscape of taste, and potential association with emotions, Tasty Art helps unpack these complexities by situating its participants with food as the technological medium for communication. Whilst this research moves towards a methodological approach for teaching art appreciation, there are many insights that can be taken from it. Such insights might better inform the design of methods for exploring and understanding food related inquiry through emotions, taste, and visual appeal. It provides a simple real time solution for monitoring and understanding memory of taste experiences and taste sensitivity, found previously by Gayler and Corina [15] to be a limitation in their study in mapping taste to emotions. Specifically, they noted that the emotions of sadness and anger are difficult to map to taste. We offer a possible path to this, by considering these problematic areas from a different angle.
BACKGROUND

Art Appreciation
Art appreciation, and in general all forms of visual art, are commonly taught in a formal manner that includes learning the principles of art and design and context of works of art, or the specific techniques that should be applied. Promoting strategies that are holistic in design and yet personal, such that a student's reception, processing and use of acquired information helps develop qualities in the student themselves, is a complex process [6, 23, 35] . Reasons for this include lack of familiarity with different types of learning [35] . Some teaching strategies support this better than others [23, p. 69] . Some students learn best through listening and conversation, while other visually process or need creative focused activities [55] . Art classes need a variety of teaching strategies to motivate and inspire a holistic treatment of art, This could, and probably should, include acquiring various competencies not bound by formal education, such as autonomy, flexibility, responsibility, and creativity [6, 18] .
Reaching children at a young age, specifically with a curriculum of art appreciation, has many transferable benefits, but also poses similar problems. In preschool years art appreciation might involve visual, tactile, and verbal involvement of children with art works. The feelings that young children experience, while interacting with adults during these early encounters involving works of art, may play a critical role in developing their appreciation, [2, 8] . Young children tend to have limited knowledge of the formal properties of paintings and other works of art [2, 14] . Aylward et al [2] attempted to implement an art appreciation curriculum for school children, under the premise that children could assimilate a basic vocabulary of art images comparable to a sight vocabulary for novice readers, where recognition of the work of art being considered facilitation of art appreciation. Their results showed that female and older children initially classified art works more quickly than others, but such age and gender-related differences disappeared quite quickly. An unintended outcome of the study was an increase in self esteem of the participants. Parents and teachers observed increasing engagement and development of art preferences in the children. Such holistic approaches align with those of the design and HCI communities in various ways.
Art Appreciation, Design and HCI
Art appreciation is an important part of children's education [13] . It requires seeing, feeling, learning and thinking, and is needed in children's education to enrich their sensibility and creativity [48] . Tamaki They take a design approach through developing an artappreciation system that encourages learning about pictures, while generating interest in them, through talking to the artist or to people portrayed in the pictures, using voice recognition. The child sees their image projected into the picture and they choose where to go, who to talk to, and what to talk about. They found that talking to pictures aroused more interest in them when compared to just reading written comments. Usui et al. [47] take a design approach to art appreciation that is focused on communication, or what they refer to as "Communicative Appreciation". In essence this is a type of group learning that engages in generating meaning by deepening student's thinking, perspectives, and feelings towards artworks, through conversations with others [47, 45] . In this they created DFlip, a system to apply the principles proposed by [19] to art appreciation. This is basically a method of flexibly displaying a set of photographs by showing each of them in a dynamic and continuous motion, like a living object. Their findings demonstrated the importance of display media with an "interactive function" in relation to increasing art appreciation [46] . Ueda et al. [44] presented a tangible user interface to relay hierarchical information through a paper pamphlet that in turn triggered an augmented reality experience. This was demonstrated at the museum in Gotanda, Tokyo, for the seventh exhibition of the Louvre-DNP Museum Lab. It provided a tactile means of engagement and form appreciation in art, through the pamphlet information as it unfolded.
Kusajima et al. 's [22] exhibition reproduced a 2D painting, drawn by Kuniyoshi Utagawa, together with poses of figures in the painting copied by players in a 3D VR space. The game enabled players to embody art with their own physicality, which extended their experience of art appreciation. As well as engaging participants, spectators also became engaged as they watched players try to imitate the images.
HCI and the design community have taken on some of the same early problems early educators have attempted to tackle with art appreciation. Currently most MHFI is geared towards enhancing the art experience rather than more directly informing it: Tasty Art aims to be a helpful complement to this. The main focus of Tasty Art is on Design thinking, as it is applied to Art or Food.
Multi Sensory Food Experience Enhancing the
Art of Food
Design Thinking is a pragmatic methodology that has been adopted by various fields. It helps ascertain relevant needs, and develops products that satisfy them. Following from this, Food Design Thinking could be considered as the process by which food designers take their understanding of food science, food psychology, and food culture towards new creations [56] . Chefs themselves are often considered to be designers and to take design-like approaches. In their qualitative study on understanding a chef's process, Kurdowitz et al [21] were able to distinguish 2 design-like approaches in play: 1) use of the creativity tool SCAMPER (Substitute, Combine, Adapt, Modify/magnify, Put to other use, Eliminate, Reverse/rearrange); 2) the chefs' use of the theory of 'Most Advanced Yet Acceptable' (MAYA), when innovating dishes, while still relating to the customers.
Recently interest has arisen in Human Food Interaction, specifically multi-sensory approaches to enhancing food related experiences [27, 49] . Researchers and practitioners have taken a serious liking to the emerging associations that HFI brings together with ubiquitous technology [27; 29] , specific designed intrinsic and extrinsic experiences [27, 20, 26, 42] , and the realization that drinking and eating are just simply the most multisensory thing we do on daily basis [27, 33, 38, 39] .
Two recent examples of this growing interest, through research and practice, are Wang et al.'s [52] experiment on the potential influence of sour music on salivation, and Reinoso et al. [34] study of the influence of colour on consumers' experience with beer. Wang et al hypothesized that a 'sour soundtrack' would induce a physiological response of increased salivation. However, they found that salivation to the sour music matched that of a silent baseline condition, rejecting their hypothesis, but that salivation to a muted video of a man eating a lemon was significantly greater. They suggest that sound may have less impact on food experience than visual input or smell, though they note that this finding does not necessarily apply to music.
Reinoso et al [34] studied the influence of the colour of beer (dark/pale) on consumers' experience. Whilst there were differences in expected flavour, no differences in flavour ratings were found. They suggested that expectations based on visual cues failed to influence the actual tasting experience [34] . This type of study on enhancing the experience of eating and drinking is a common research topic in the MHFI field. Such enhancement of the experience of taste through art, and through multi-sensory approaches, is the correlative opposite to the aims of Tasty Art, where we are exploring whether multi-sensory food experiments will enhance the Art experience.
TASTY ART WORKSHOPS
Workshop Overview
Tasty Art has been designed as a workshop to engage children with art, using methods commonly used in design based research.
The workshops have been pilot tested with small groups of children, facilitated by the authors as researchers. Methods used include Participant Observation, Semi-structured Interviews and Video and Transcript Analysis.
As the development of Tasty Art progresses, we hope to involve a wider range of participants, including stakeholders such as those with interests in culinary-gastronomy, chefs, artists, and gallery curators. We will explore the use of various novel techniques, according to the contextual setting for each workshop, in conjunction with various technologies such as 3D printing, CNC milling, virtual reality (VR) and augmented reality (AR). We will develop a mix of methods, together with workshop guidelines, that can easily be adapted for and tailored to galleries and schools, and to different levels of art engagement.
This paper describes the first stage of this development: we focused on testing low cost methods that might inform the design of future collaborations. The overall goal was to encourage appreciation of art through descriptions, where the description is informed by emotional and cognitive responses, and interpreted and mediated through taste, colour and textures of food. The major aims are further broken down into: developing a subjective appreciation of art, developing a vocabulary for art, and representation of that vocabulary in food flavours, colours, and textures.
The workshop was run with three groups of child participants, the first of five boys, the second of four girls, and the third of five girls. All children were aged between five and eleven years. The workshops followed a task-oriented approach, with the following plan: 1). describe a picture, based on affective and cognitive responses, using a variety of language by brainstorming words and impressions to develop a basic bag of words; 2). use this to describe further example pictures; 3). design a plate of food to represent one of the pictures, using the bag of words.
Pictures of the children's collocated words and food art were taken, as well as video of their descriptive association of their created dishes.
Workshop Activities
Activity 1:
1a. Show the group 2 or 3 pictures -one at a time. Work in pairs and think of as many words as you can to describe the picturewrite on the worksheet. 1b. Go round the group, collect words and share them on a flip chart, for the first picture. Repeat for 2nd/3rd picture, resulting in a list of words for each picture that describe that particular picture in the children's own language.
Activity 2:
2a. Imagine you wanted to associate food and tastes with each word and for the whole picture. Work in pairs and come up with a list of foods for each word/picture -each pair chooses whichever picture they want to focus on. If time allows, do this for other pictures. 2b. Go round and collect all the words and related foods -for one pair at a time, collect one word and related foods, then add the input from other pairs for that word. For each food ask "why this food for this word?". Go round the group -gather food related to each descriptor word or picture. The result is a set of words and related foods for each picture.
Activity 3:
3a. Choose one picture: individually design a plate of different foods that makes you think of this picture -this could be what you feel or see, or whatever inspirations comes from the experience. 3b. Go round the group, and get each child to describe their dish and explain why it makes them think of that particular picture.
Observations from the Workshops
The three workshops were run on two different days in the Informatics Forum at the University of Edinburgh. Children were recruited from a pool of children who also participated in 2 other game design workshops on the same day. Allocation to specific workshops depended on availability. The first day consisted of two workshop groups (1 and 2) grouped by gender, into five boys and four girls, with a sibling pair in each group. This split was primarily to enable younger siblings to work with older brothers or sisters. On the second day the five available participants were female (3 being siblings): they made up workshop 3. Note that the gender split in the groups was due to availability and convenience, not for any specific related intent. Each workshop lasted approximately 45 minutes. Four works of art were chosen, with the intention of using three of them in each session. They were: Edvard Munch, 'The Scream' (1893) (see Figure 7) ; Takashi Murakami, 'Kaikai Kiki and Me' (2008) (see Figure 4) ; Jean-Michel Basquiat 'Boy and Dog in a Johnnypump' (1982) (see Figure 1) , and Picasso, "Weeping Women" (1937) (not shown). Works by Munch, Murakami and Basquiat were used in workshops 1 and 2. Workshop 3 used Basquiat and Murkami's art, as it was felt that this would allow more time for each activity. This resulted in better flow and more time for development of word associations. It was noted that group 1 spent a great deal of time inspecting the works of art for "hidden secrets" when considering Basquiat's artwork, see Figure 1 . Examples of words generated are shown in Table 1 (word and food sets do not necessarily correspond). Both groups 2 and 3 appeared to find it easier to use and place words relating to emotions. It was noted that group 1 appeared to be 'editing their thoughts' and were a little self-conscious about speaking up, even though they had a collection of words. One child, though confident, appeared in later stages to be intentionally minimising his answers. They seemed more distracted and were experiencing more difficulty focusing, so were given an impromptu arbitrary target for the number of words to achieve for each activity. This specific target was not needed for the groups 2 and 4: they showed interest and enthusiasm for the workshops activities, with one participant spontaneously commenting "Interesting!" when the food related activity was introduced. All participants settled quickly and focused on the various activities, in some cases needing a little encouragement. They appeared to be fully engaged, in particular expressing enjoyment when carrying out activity 3, drawing and colouring their self-chosen representational plates of food. 
WORKSHOP OUTCOMES
Food representations
Different works of art were chosen by each group for the selfmade representational food dishes. This resulted in creating strong visual differences between the groups in the hand drawn food representations. In group 1, 4 out of 5 chose 'the Scream', the 5th choosing 'Boy and Dog in a Johnny Pump' (  Figure 1 ). All group 2, and one in group 3, picked the very colourful work of art by Murakami ('Kaikai Kiki and Me') for their food representations: the other 4 in group 3 chose 'Boy and Dog in a Johnnypump'. Note that group 3 was not offered 'The Scream'. In activity 3 the children shared their self-made food representation dishes. Figure 2 ).
There were number of direct emotional elements in the representations. All members of group 2 had drawn a glass of wine on their plate to represent happiness. When asked about the glass of wine, one participant replied: "When Mummy comes home, Daddy opens a bottle of wine and they get happy." In response to "What food dish did you make for 'Kaikai Kiki and Me'? What did you draw and why?" (see Figure 3) 
Demonstrating 'art claims'
In the workshops, art appreciation was not taught in a formal manner. Instead, participants developed an individual appreciation for art through the methodology of building their own bags of words. They linked their descriptions of the art pieces with representational foods, using their own words to articulate their food dishes. The participants demonstrated application of various art appreciation techniques, unconsciously using elements of art and design principles in their 'art claim', represented in their individual plate of food. Through this creative process they demonstrated a number of design principles, using different art elements.
Metaphor:
Several of the participants applied metaphors in their representation of the works of art; hence, "The Scream as a Burger" (Figure 7) . "This would probably be the face of a person who had diarrhea after eating a <common brand> Hamburger." The participant has created a metaphor from personal context (see Figure 5 ).
Describing 'Kaikai Kiki and Me', (see Figure 9 ) when asked: "What is the Bubblegum doing there?" the reply was: "It just feels like you're happy when you're chewing it because your teeth are usually sore, but you put it in your mouth and chew it and it's soft". The participant has interpreted the emotional proposition of the painting and reflected their personal experience of happiness in foods that make them happy. This provides a metaphor of what represents happiness, to them. Also in relation to 'Kaikai Kiki and Me', when asked whether all these things would make you feel what, one reply was:"Adults would be especially in particular be happy if they had wine" (see Figure 3 ). Another participant also created a representation of foods that make them and their parents happy (see Figure 9 ).
Colour:
In response to her food choices for 'Boy and Dog...' (Figure 10 ): "Tomatoes because there's lots of dark red in the picture, broccoli because at the side it has light green leaves". The foods were placed carefully to mimic the work of art itself. Representing 'Boy and Dog...' (Figure 12 ), the participant demonstrated a sophisticated use of warm colours that mimic the feeling of excitement invoked by the painting, explaining: "chilli sauce because of fire, pomegranate for fire, dragon fruit because fire and water mixing, pomegranate because the seed in it are red…" Figure 13 : "bacon is the same colour as the sky" In describing their representation of 'The Scream', the participant has created emphasis through the use of contrasting colours, as seen in Figure 13 . The selected colours come from opposite sides of the colour wheel. They description is: "... bacon is same colour as sky, that's water representing the lake, and that's a bird, a duck and pumpkin because that guy's head is floating." The variety of colours and shapes in 'Kaikai Kiki and is reimagined through the inventive food choices, with the comment: "It's colourful...", (see Figure 14) . Figure 17) . The response to the question: "How does this represent the pictures?" in relation to the first course was: "The taste, the feel...". In relation to the second course, the reply to the question: "Why does spaghetti represent the picture?" was: "The colour". The participant has created a two course meal where elements of the work of art are considered and represented independently. She demonstrates a way of looking at the painting that separates 'the feel' from 'the colour'.
Design Principles and Other Elements of Art:
In another representation of 'Boy and Dog...' (see Figure 8 ) specific foods were chosen that create Unity in colour, as in the painting, but also that uses exploding ketchup and spaghetti to reflect the painting's sense of movement. 
Conclusions Derived from the Workshops
A number of considerations arising from this set of workshops should be addressed when moving forward. There was not sufficient time to carry out all 3 activities for 3 paintings. This suggests that either more time should be allowed in order to consider additional paintings, or the number considered should be limited to one or two. In order to help participants to be less selfconscious, the workshops should be carefully structured with clear simple goals associated with each activity, in order to encourage participants' contributions. One possibility might be to ask participants to verbalize their ideas, suggesting words as they think of them, rather than having to write them down.
The goals of the workshop were accomplished with varied specificity due to the nature of each group. However, the outcomes of all 3 workshops suggest that using food as a medium of expression for the abstracted communication of a Work of Art is feasible. Facilitating self-generation of food taxonomies by children does seem to provide a pathway to critical interpretation of art. This subjective appreciation has the potential to be fostered into more extensive and critical art appreciation.
DISCUSSION
Through these pilot workshops we have gained insight into the potential of HFI in play with art Appreciation. The methods used will form the basis of future collaborations: these will be further developed in relation to actual or virtual food play, together with specific artworks. These will be chosen based on educational purposes, or in relation to specific gallery exhibits. In regard to benefit to the HFI community, we hope to develop better a understanding of the multimodal nature of perception through complex interactions between sensory modalities that begin at early stages of perceptual processing. This could also be of interest to science and philosophy more widely [37, 51, 31, 24, 25] . We intend to explore such complexities from an emotional perspective, specifically dealing with nuance of taste and experience. We might unpack what we call 'taste', moving from unisensory experience to more complex interaction between gustatory, olfactory, tactile, and trigeminal inputs that create taste or a unified flavour experience [1, 25, 39, 36, 37, 25] . We may also see the manifestation of multi-sensory consciousness in the verbal statements and self-made food representations, demonstrating the unity associated with a flavour experience without any special cognitive effort [7, 38, 36, 25] , as well as multisensory integration between semantic, sensory congruence, and spatial temporality [11, 12, 24, 36, 25] .
The next series of workshops will extend participation to include local galleries and their currently displayed works of art. We hope to include stakeholders with different levels of expertise and interest from a variety of related backgrounds, including those with direct food interest, and to develop new collaborations.
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